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The overall aim of the ESRA project is to provide scientific support to road safety policy by
generating comparable national data on the current road safety situation. The first ESRA
survey was conducted online using representative samples (N = 1000) of the national adult
populations in 25 countries across the world. The field work was carried out in two waves:
(1) June/July 2015, and (2) November 2016. In total, the first ESRA1 survey covers almost
27,000 respondents, among which roughly 21,000 were identified as vulnerable road users.
Vulnerable road users such as pedestrians, cyclists, or motorcyclists suffer the most sev-
ere consequences in road crashes with other road users, because they cannot protect them-
selves against the speed and mass of the other party. Given their high vulnerability, these
types of road users are of special interest to policy makers.
The objective of this paper is to present the ESRA1 results regarding the safety attitudes
of vulnerable road users. Special attention was given to ‘road crash involvement’, ‘safety
feeling’, and ‘self-reported unsafe traffic behavior’ (i.e., the use of headphone and (motor)-
cycle helmet). Results show that vulnerable road users were more involved in road crashes
compared to car drivers and that they feel less safe. Pedestrians feel safer in traffic com-
pared to other types of vulnerable road users. Logistic regression models show that the
use of headphones while walking and cycling is associated with gender, age, and support
of policy measures. The use of a (motor)cycle helmet is associated with age and support
of policy measures.
The ESRA project has shown the feasibility and the added value of joint data collection by
a network of road safety organizations. The intention is to extend the ESRA survey to an
increasing number of countries and to repeat it on a triennial basis.
 2019 Elsevier Ltd. All rights reserved.1. Introduction
1.1. Vulnerable road users
There are a number of ways to define groups of vulnerable road users. A fundamental criterion in all definitions is the lack
of external protection (e.g. pedestrians, cyclists, motorcyclists) (OCDE/OECD, 1998). Furthermore, definitions often refer to a
lack of task capability such as the inexperience of children or a declining task capability (and physical frailty) of the elderly
K. Torfs, U. Meesmann / Transportation Research Part F 63 (2019) 144–152 145(SWOV, 2012). Hence, depending on the definition, vulnerable road users are often subdivided by transport mode or by age.
In this paper, we opted for a subdivision by transport mode which is based on respondents’ self-reported individual traffic
exposure. The groups of vulnerable road users studied here are pedestrians, cyclists, and motorcyclists. These road user types
are indeed at risk, because they lack external protection. They cannot protect themselves against the speed and mass of the
other party in a road crash. Consequently, they suffer the most severe consequences in crashes with other road users (Van
Kampen, 2000). Pedestrians and cyclists comprise around 21% and 8%, respectively, of all road traffic deaths in EU countries;
5500 pedestrians and 2000 cyclists were killed in 2013 alone. Almost 73,300 pedestrians and 25,000 cyclists were killed
since 2004 (ETSC, 2015).
The vulnerability of different road user groups in severe crashes can be compared by calculating the inequality factor,
which is defined as the ratio of the numbers of casualties of the weaker party to those of the stronger party (SWOV,
2012). The higher the inequality factor is, the higher the vulnerability of road user type is likely to be. Results based on a
Dutch sample of crashes between two road users (single road user crashes were not included) during the period 2005–
2009, show that the inequality factor remains far below ten for road crashes between two parties of the unprotected road
user group (pedestrians, cyclists, (light-) moped riders, and motorcyclists). The inequality factor increases to a multiple of
ten as soon as one of the parties is a car, van, or lorry. The differences in speed and mass as well as the lack of protection
are seen as the main risk factors for an increased casualty of vulnerable road users (SWOV, 2012). Hence, these types of road
users should be given special attention in road safety policy as recommended in 2010 by the U.N. General Assembly. Further-
more, they predicted that the concern for the safe traffic participation of vulnerable road users will almost certainly rise in
the coming years, as the trend towards urbanization continues (United Nations, 2010).
1.2. Monitoring road safety attitudes
Trends in road safety performance and the success of policy measures can be monitored using road safety indicators.
Important data sources to assess the road safety situation are road crash statistics, road side surveys, and questionnaire sur-
veys. The last source, in particular if it is conducted online, is a relatively inexpensive way to obtain indicators on safety cul-
ture and road users’ behavior. However, it relies on self-reported information which might be prone to factors such as social
desirability in responses. A main advantage of questionnaire surveys is that they can provide insights into socio-cognitive
determinants of behavior, such as attitudes, perceived social norm, risk perception, or existing habits. Socio-cognitive factors
can help to understand the underlying motivations of certain behavior (Ajzen, 1991; Rogers, 1975; Rosenstock, 1974). It is
tempting to use such indicators based on questionnaire surveys for benchmarking purposes. However, the results of national
surveys are seldom comparable across countries, because of differences in the aims, the scope, the methodology, the ques-
tions used, or the sample population being surveyed.
Therefore, the European Commission initiated the European project SARTRE (Social Attitudes to Road Traffic Risk in Eur-
ope; homepage: www.attitudes-roadsafety.eu/) in 1991. A common questionnaire and study design were developed, and
face-to-face interviews were conducted among a representative sample of the national adult population. Four editions of
the SARTRE survey were launched (1991, 1996, 2002, 2010). In the first three editions of the SARTE project, surveys were
directed only to car drivers. In the fourth edition, the target group was extended to ‘powered two wheelers’, pedestrians,
cyclists, and users of public transport (Cestac & Delhomme, 2012). The SARTRE4 survey in 2010, was the last large-scale mea-
surement of social attitudes towards road traffic risk in Europe. Since then, comparable and reliable data on road safety atti-
tudes and behavior within Europe have not been available.
In 2015, Vias institute launched the ESRA initiative (E-Survey of Road users’ Attitudes; homepage: www.esranet.eu)
(Torfs, Meesmann, Van den Berghe, & Trotta, 2016), in cooperation with research institutes and road safety organizations
from 25 countries. The aim of the project is: (1) to obtain, for all the countries involved, national information on opinions,
self-reported behavior and attitudes with respect to road safety and related transport issues, (2) to obtain comparable road
safety information across the countries involved to allow reliable international comparisons and benchmarking, and (3) to
provide policy makers in the participating countries with data to support the formulation of policy measures.
The ESRA survey covers a wide range of road safety related topics, such as attitudes towards unsafe traffic behavior, self-
reported (unsafe) behavior in traffic, support of road safety policy measures, crash involvement, and perceived safety feeling.
The ESRA consortium opted for a web survey using internet access panels, because of the advantages with respect to timing,
costs, comparability of the data, and social desirability in responses. In each participating country, a representative sample of
at least 1000 adults participated in the survey. Note, that this representativeness is solely based on gender, age and regional
spread of the population (based on population statistics of the United Nations: www.data.un.org). Characteristics such as
educational level were not taken into account to define representativeness. The survey targeted all road user types. The field
work was carried out in two waves: (1) June/July 2015, and (2) November 2016. In total, the first two waves of the first ESRA
edition (ESRA1) covered almost 27,000 respondents from 25 countries across the world.
1.3. Research questions
The objective of this paper is to present the ESRA1 results regarding the safety attitudes of vulnerable road users. Special
attention will be given to the topics road crash involvement, safety feeling, and self-reported unsafe traffic behavior with a
focus on the use of headphone and lack of use of (motor)cycle helmet. These two unsafe traffic behaviors are of special inter-
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and (2) numerous studies have shown that a bicycle helmet is an effective way of preventing head injuries (e.g., Cripton,
Dressler, Stuart, Dennison, & Richards, 2014; Olivier & Radun, 2017; recent meta-analysis by Høye, 2018). Hence, the follow-
ing research questions were addressed in this paper:
(1) Are vulnerable road users more involved in road crashes compared to car drivers?
(2) Do vulnerable road users feel less safe in traffic compared to car drivers?
(3) Which explanatory variables are associated with self-reported headphone use among pedestrians and cyclists?
(4) Which explanatory variables are associated with self-reported helmet use among cyclists and moped/motorcyclists?
2. Methodology
Given the focus of the ESRA project on road users’ perceptions and attitudes, we opted for a self-administered question-
naire. The ESRA1 survey was designed as a web survey using access panels. Two Belgian market research agencies (iVOX &
GfK) organized the field work under the supervision of Vias institute. The adopted approach has some advantages compared
to other survey modes especially given the international context of the study: (1) self-administered web surveys are less
prone to social desirability in responses compared to interviewer-administered surveys, and (2) they also have some prac-
tical advantages such as the length of the survey, timing, and costs (Baker et al., 2010; De Leeuw, Hox, & Dillman, 2008;
Goldenbeld & de Craen, 2013). It should be recognized, however, that internet penetration varies between countries. Conse-
quently, coverage and sampling may be sub-optimal (in all ESRA1 countries internet penetration was at least 66% in 2015;
World bank, n.d.). Therefore, the contracted market research agencies are members of ESOMAR, which defined standards for
recruiting online panels to minimise selection bias. In brief, having a uniform sampling method, an identical questionnaire,
and uniform programming of this questionnaire allow ESRA1 results to be comparable among the participating countries.
Fig. 1 shows the geographic coverage of the survey. The target population was the adult population (18y) of each coun-
try. The targeted number of respondents was 1000 in each country. At least 600 respondents should be regular car drivers
(i.e., having a car driving license and driven at least 1500 kmwith a car or a van in the last 6 months). If needed, the sample of
1000 respondents could be extended in order to fulfill both requirements of 600 regular car drivers and a national represen-
tative sample. The market research agencies used quota for age and gender (interlaced), and monitored a geographical dis-
tribution. The total sample size consisted of 26,856 road users from 25 countries.
In view of comparability, not just between the countries, but also with surveys that have been conducted in the past,
almost all questions of the ESRA1 survey were based on, and often identical to questions previously used and validated in
Belgian (Belgian Road Safety Institute, 2015; Meesmann, Boets, & Silverans, 2014), European (Cestac & Delhomme, 2012),Fig. 1. Geographical coverage of the ESRA1 survey.
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towards unsafe traffic behavior, self-reported (unsafe) behavior in traffic, and the feeling of unsafety as a road user (all infor-
mation on the questionnaire is available on www.esranet.eu; questionnaire is included as appendix in Torfs et al., 2016).
Given that the estimated maximum duration for completing the online survey was set to 20 min, not all themes could be
covered in the same depth. Moreover, the questionnaire was produced in 30 different language versions. Data collection took
place in two phases: the first phase of field work took place in June and July 2015 (17 countries) and the second phase in
September until December of 2016 (8 countries).
3. Analysis and results
In the first part, we report on the crash involvement and safety feeling of vulnerable road users compared to car drivers.
The following questions were studied: (1) Are vulnerable road users more involved in road crashes compared to car drivers?
and (2) Do vulnerable road users feel less safe in traffic compared to car drivers? In the second part, we focus on the self-
reported unsafe traffic behavior of pedestrians, cyclists, and moped/motorcyclists. SPSS was used for all analyses (IBM
Corp, 2013).
3.1. Road crash involvement and safety feeling
The Chi-square test was used to study whether the involvement in road crashes differs between vulnerable road users
and car drivers. Respondents were categorized based on their most frequently used transport mode to guarantee indepen-
dence between the vulnerable road users and car drivers. Also, a weighting was applied to cancel out differences in age and
gender distributions between the two road user groups. Results showed that 7% of the vulnerable road users in the ESRA1
population were involved in a road crash in the past three months compared to 5.6% of the car drivers (v2(df=1) = 10.642;
p = .001). No further analyses (e.g., country comparisons) were done, because the size of the (sub)samples were too small to
guarantee reliable results.
These results are in accordance with road crash statistics (ETSC, 2003; Mayou & Bryant, 2003) and the question arises
whether vulnerable road users also feel less safe in traffic. Respondents were again categorized based on their most fre-
quently used transport mode; a weighting was applied to cancel out differences in age and gender distributions between
the two road user groups. Safety feeling was measured on an 11-point scale from (0 = very unsafe to 10 = very safe). The
Mann-Whitney U test was used to study whether vulnerable road users feel less safe compared to car drivers. Results
showed that on average vulnerable road users (VRU) in the ESRA1 population feel slightly less safe compared to car drivers
(MVRU = 6.8 SDVRU = 2.5; MCAR = 7.2 SDCAR = 2.1; p < .001). Subsequently, the safety feeling of different types of vulnerable
road users was also compared; the Kruskall-Wallis test was used for this purpose. Results are presented in Table 1 and show
that pedestrians feel safer in traffic compared to other types of vulnerable road users (v2(df=4) = 200.307; p < .001).
3.2. Self-reported unsafe behavior
Binary logistic regression models were used to investigate the association between several explanatory variables and self-
reported behavior of vulnerable road users. We focused on two types of unsafe traffic behavior: (1) headphone use by pedes-
trians and cyclists and (2) no helmet use by cyclists and moped drivers/motorcyclists. Respondents were categorized as a
particular type of vulnerable road user (e.g., pedestrian) if they have used this particular mode of transportation in the past
12 months (i.e., at least once). In each model, the outcome is a binary variable indicating the absence (0 = never) or presence
(1 = at least once) of self-reported behaviors in the past 12 months. Personal characteristics such as gender, age, and educa-
tional level were included as explanatory factors together with support for road safety policy measures and safety feeling as
a vulnerable road user. Respondent’s nationality was also included in the models in order to explore similarities between the
participating countries while controlling for other factors. Odds ratios (and their 95% Confidence Intervals) were used to
measure the strength of the associations. The pseudo R2Nagelkerke was used to assess the fit of the models (Nagelkerke, 1991).Table 1
Average safety feeling of different types of vulnerable road users.
Type of vulnerable road user Safety feeling
Mean SD
Pedestrian 7.0 2.4
e-bike 6.1 2.9
Cyclist 6.2 2.5
Moped 5.8 2.6
Motorcyclist 5.4 3.0
Note. Safety feeling was measured on an 11-point scale from 0 = very unsafe to 10 = very
safe.
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cyclists (Model 2). The odds of listening to music through a headphone as a pedestrian for women are 11% (OR = 0.89) less
compared to men; this means that women were less likely to report listening to music through headphones as pedestrians.
Moreover, the odds of listening to music through a headphone as a pedestrian decreased with increasing age (by 64%
(OR = 0.36) for pedestrians aged 35–54y and 87% (OR = 0.13) for pedestrians 55y or older). In other words, predominantly
young pedestrians (aged 18–34y) reported listening to music through headphones or earbuds. Similar trends were observed
for cyclists (see Table 2). Additionally, pedestrians and cyclists who support a ban of using headphones (or earbuds) by
pedestrians and cyclists were less likely to report using them (OR = 0.27 and OR = 0.32, respectively). Furthermore, cyclists
with at least a master’s degree were also less likely to listen to music through headphones (decrease of 27% compared to
respondents with only primary education). This trend was not observed for pedestrians. Finally, pedestrians feeling unsafe
and rather safe in traffic were more likely (increases of about 20–35%) to report having listened to music through head-
phones in the past 12 months compared to those feeling very safe.
Table 3 shows the results of the logistic regression models for the non-use of helmets by cyclists (Model 3) and moped/-
motorcyclists (Model 4). The odds of not wearing a helmet as a cyclist for women and men were alike. Also, no association of
educational level was found on reporting helmet use by cyclists. The same trends were observed for moped/motorcyclists.
However, the odds of not wearing a helmet as a cyclist decrease with increasing age (by 29% (OR = 0.71) for cyclists aged 35–
54y and 33% (OR = 0.67) for cyclists 55y or older). In other words, predominantly young cyclists (aged 18–34y) reported not
wearing a helmet. For moped/motorcyclists, drivers aged 35-54y were more likely to report wearing a helmet compared to
younger drivers (OR = 0.69). Furthermore, no association was found between the safety feeling of moped/motorcyclists and
their self-reported helmet use. However, the odds of not wearing a helmet as a cyclist decreased by 23% (OR = 0.77) for
cyclists who feel very unsafe in traffic compared to those who feel very safe. In other words, cyclists who feel very unsafe
in traffic reported more often to wear a helmet when cycling. Finally, cyclists who support obligatory use of a helmet by
all cyclists were more likely to wear a helmet themselves (OR = 0.19).
Table 4 shows the odds ratio of each country for the two models presented in Table 2. The country closest to the ESRA
average was chosen as the reference category in each model. To identify groups of countries with similar likelihoods of
self-reported behaviors, they were grouped according to the odds ratios (different colors indicating significant differences
in Table 4): 0.80 or lower (green); from 0.81 to 1.19 (white); from 1.20 to 1.99 (yellow); 2.00 or higher (orange). Belgium,
Czech Republic, Hungary, and the Netherlands are the countries where pedestrians were the least likely to listen to music
through headphones or earbuds compared to the reference countries. On the other hand, Korean pedestrians had the highest
odds. Korean cyclists had also the highest odds of listening to music through headphones, together with cyclists in Australia
and the United States of America. Conversely, Austria, Belgium, Switzerland, Czech Republic, and Hungary are the countries
where cyclists were the least likely to listen to music through headphones or earbuds.
Table 4 also shows the odds ratio of each country for the two models presented in Table 3. Results revealed that Australia,
Ireland, Israel and the United Kingdom are the countries where cyclists were the most likely to wear a helmet compared to
the reference countries. On the other hand, Hungarian cyclists had the highest odds for not wearing a helmet. Regarding the
use of motorcycle helmet only Portugal had significant lower odds for not wearing a helmet compared to all other countries.Table 2
Logistic regression models for listening to music through headphones (or earbuds) by pedestrians and cyclists.
Factors (reference category) Dependent variable: self-reported unsafe behavior
(0 = never; 1 = at least once) listening to music through
headphones (earbuds)
by pedestrians (Model 1) by cyclists (Model 2)
Odds Ratio (CI95%) Odds Ratio (CI95%)
Gender (Male)
Female 0.893** (0.836–0.955) 0.714** (0.649–0.787)
Age (18–34y)
35–54y 0.358** (0.332–0.386) 0.446** (0.402–0.494)
55y 0.128** (0.116–0.141) 0.165** (0.142–0.192)
Educational level (Primary education or none)
Secondary education 0.939 (0.786–1.122) 0.851 (0.665–1.088)
Bachelor’s degree or similar 0.970 (0.810–1.163) 0.798 (0.621–1.025)
Master’s degree or higher 0.915 (0.758–1.104) 0.734* (0.566–0.952)
Support of road safety measures (Oppose/no opinion)
A ban of using headphones (or earbuds) by pedestrians and cyclists (Support) 0.273** (0.255–0.292) 0.324** (0.293–0.358)
Safety feeling (Very safe)
Rather safe 1.196** (1.110–1.288) 1.029 (0.920–1.150)
Rather unsafe 1.349** (1.200–1.516) 1.077 (0.923–1.257)
Very unsafe 1.121 (0.963–1.305) 0.907 (0.759–1.084)
R2 Nagelkerke (pseudo R2) 0.309 0.247
Note. (1) *p < .05; **p < .01 (2) The factor safety feelingwas categorized as follows: 0–2 (very unsafe); 3–4 (rather unsafe); 5–7 (rather safe); 8–10 (very safe).
(3) The factor nationality of both models is presented in Table 4.
Table 3
Logistic regression models for helmet use by cyclists and moped/motorcyclists.
Factors (reference category) Dependent variable: self-reported unsafe behavior (0 = never; 1 = at least
once) not wearing a helmet
by cyclists (Model 3) by moped/motorcyclists (Model 4)
Odds Ratio (CI 95%) Odds Ratio (CI 95%)
Gender (Male)
Female 1.081 (0.972–1.202) 0.798 (0.595–1.071)
Age (18–34y)
35–54y 0.714** (0.631–0.808) 0.686* (0.515–0.914)
55y 0.673** (0.583–0.778) 0.785 (0.506–1.218)
Educational level (Primary education or none)
Secondary education 1.050 (0.800–1.378) 0.976 (0.451–2.116)
Bachelor’s degree or similar 1.002 (0.760–1.320) 0.771 (0.354–1.678)
Master’s degree or higher 0.859 (0.647–1.141) 0.741 (0.336–1.632)
Support of road safety measures (Oppose/no opinion)
Obligatory use of a helmet by all cyclists (Support) 0.194** (0.173–0.219) –
Safety feeling (Very safe)
Rather safe 0.974 (0.858–1.106) 1.271 (0.911–1.773)
Rather unsafe 0.962 (0.811–1.142) 1.130 (0.737–1.733)
Very unsafe 0.768** (0.640–0.922) 0.679 (0.441–1.044)
R2 Nagelkerke (pseudo R2) 0.210 0.071
Note. (1) *p < .05; **p < .01 (2) The factor safety feelingwas categorized as follows: 0–2 (very unsafe); 3–4 (rather unsafe); 5–7 (rather safe); 8–10 (very safe).
(3) The factor nationality of models 3 and 4 is presented in Table 4.
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The ESRA1 survey studied three important aspects of vulnerable road users’ traffic behavior. Firstly, results revealed that
self-reported crash involvement was higher for vulnerable road users compared to car drivers in the participating countries.
These results are in accordance with road crash statistics (ETSC, 2003; Mayou & Bryant, 2003). Worldwide, vulnerable road
users contribute to almost half of the total road traffic deaths (WHO, 2009). According to the European Transport Safety
Council, the death risk travelled varies between 5.4 and 13.8 deaths per 100 million person kilometers for vulnerable road
users compared to 0.7 for car drivers in Europe (ETSC, 2003). Not surprisingly, the ESRA1 results showed that vulnerable road
users also feel less safe compared to car drivers. A similar result was found in SARTRE4 (Cestac & Delhomme, 2012) where a
related question, i.e. perceived danger of transport modes, was included.
Secondly, results on distraction in traffic by vulnerable road users showed that women were less likely to report listening
to music through headphones. Moreover, mostly young respondents (aged 18–34y) reported listening to music through
headphones or earbuds while walking or cycling. Additionally, pedestrians and cyclists who support a ban of using head-
phones (or earbuds) by pedestrians and cyclists were less likely to report using them. Finally, pedestrians feeling very safe
were less likely to report having listened to music through headphones in the past 12 months. The use of mobile devices such
as mobile phones and portable music players in traffic is a growing concern for road safety, because they can distract road
users in several manners such as physically, visually, cognitive, or auditory (de Waard, Edlinger, & Brookhuis, 2011; de
Waard, Schepers, Ormel, & Brookhuis, 2010; WHO, 2011). For example, Goldenbeld and colleagues (Goldenbeld,
Houtenbos, Ehlers, & de Waard, 2012) studied the use and the associated risk of portable electronic devices while cycling
and found that listening to music results in cyclists missing more auditory information necessary for safe participation in
traffic. These negative effects were even magnified when using earbuds and when listening at high volume or fast tempo.
Moreover, music can also influence road users’ emotions (so-called mood effects (Dibben & Williamson, 2007;
Meesmann, Boets, & Tant, 2009)).
Thirdly, ESRA1 investigated helmet use by cyclists and motorcyclists, because several studies have shown that a bicycle
helmet is an effective way of preventing head injury (see meta-analyses Attewell, Glase, & McFadden, 2001; Olivier &
Creighton, 2017; Høye, 2018). Despite their effectiveness, the use of a bicycle helmet seems to depend mostly on a cyclist’s
motivation rather than other factors such as exposure, ecological, or financial aspects (Jacques, 1994). The results of ESRA1
revealed no association of gender and educational level on reporting helmet use by cyclists or moped/motorcyclists. Also, no
association was found between the safety feeling of moped/motorcyclists and their self-reported helmet use. However,
cyclists who feel very unsafe in traffic reported more often to wear a helmet when cycling. Likewise, cyclists who support
obligatory use of a helmet by all cyclists were more likely to wear a helmet themselves. Finally, mostly young cyclists (aged
18–34y) reported not wearing a helmet; this is in accordance with a recent study in the U.S.A. that found about 60% of the
adult cyclists aged 18–29y never wore a helmet when cycling (Jewett, Beck, Taylor, & Baldwin, 2016). For moped/motorcy-
clists, drivers aged 35–54y were more likely to report wearing a helmet compared to younger drivers.
Questions for more in-depth research arise from the results discussed here. For instance: What is the causality between
one’s safety feeling and their use of mobile devices in traffic? Furthermore, the differences found between countries might be
explained by differences in legislation (e.g. obligatory helmet use by cyclists in Australia, but not in most other countries,
Table 4
Logistic regression models for using headphones as pedestrian or cyclist and helmet use by cyclists and moped/motorcyclists: effect of the
countries.
Dependent variable: self-reported unsafe behavior (0=never; 1=at least once)
Country
Model 1
listening to music 
through headphones 
(or earbuds) by 
pedestrians
Model 2
listening to music 
through headphones 
(or earbuds) by 
cyclists
Model 3
not wearing a helmet 
by cyclists
Model 4
not wearing a helmet 
by 
moped/motorcyclists
Odds Ratio (CI 95%) Odds Ratio (CI 95%) Odds Ratio (CI 95%) Odds Ratio (CI 95%)
Austria .79 (.62 - 1) .49** (.35 - .68) .95 (.65 - 1.38) 1.52 (.45 - 5.19)
Australia 1.07 (.84 - 1.36) 2.01** (1.38 - 2.90) .25** (.17 - .38) 1.31 (.42 - 4.04)
Belgium .47** (.37 - .60) .68* (.50 - .93) 1.80** (1.19 - 2.73) 1.56 (.34 - 7.25)
Canada 1.51** (1.21 - 1.89) 1.28 (.90 - 1.81) .37 (.25 - .54) .68 (.21 - 2.19)
Switzerland .95 (.75 - 1.20) .67* (.48 -.92) .73 (.50 - 1.06) 1.06 (.34 - 3.25)
Czech 
Republic
.60** (.48 - .74) .52** (.39 - .71) .84 (.59 - 1.19)
1.11 (.36 - 3.39)
Germany .91 (.72 - 1.15) .79 (.59 - 1.06) 1.42 (.97 - 2.08) .85 (.29 - 2.49)
Denmark .88 (.71 - 1.11) 1.15 (.88 - 1.51) 1.02 (.72 - 1.45) 1.40 (.41 - 4.80)
Greece 1.40** (1.13 - 1.74) 1.52* (1.04 - 2.21) 1.55 (.97 - 2.49) 1.87 (.49 - 7.12)
Spain 1.83** (1.47 - 2.28) .99 (.73 - 1.34) .80 (.55 - 1.15) .71 (.25 - 1.98)
Finland 1 (Reference) 1 (Reference) 1.17 (.82 - 1.68) 1.59 (.48 - 5.24)
France .83 (.65 - 1.05) .82 (.59 - 1.15) 1 (Reference) .85 (.29 - 2.45)
Hungary .58** (.47 - .72) .57** (.45 - .77) 2.11** (1.42 - 3.14) 1.02 (.31 - 3.41)
Ireland 1.56 (1.28 - 1.95) .92 (.65 - 1.28) .64* (.44 - .94) 2.01 (.35 - 11.58)
Israel 1.61** (1.31 - 1.99) .98 (.70 - 1.36) .63* (.43 - .93) .74 (.20 - 2.69)
Italy 1.23 (.95 - 1.60) 1.65* (1.11 - 2.46) 1.16 (.74 - 1.81) .57 (.19 - 1.76)
Republic of 
Korea
2.93** (2.33 - 3.69) 4.53** (3.27 - 6.28) 1.32 (.89 - 1.98)
1.17 (.38 - 3.64)
Netherlands .70** (.56 - .88) 1.16 (.89 - 1.52) 1.19 (.81 - 1.74) 1.40 (.48 - 4.10)
Norway 1.59** (1.27 - 1.99) 1.53** (1.15 - 2.05) .86 (.60 - 1.23) .77 (.26 - 2.27)
Poland 1.12 (.90 - 1.39) 1.12 (.86 - 1.46) 1.64** (1.14 - 2.35) .80 (.28 - 2.30)
Portugal .93 (.75 - 1.16) .84 (.59 - 1.20) .76 (.51 - 1.12) .30* (.10 - .92)
Sweden 1.46** (1.19 - 1.79) 1.25 (.95 - 1.64) 1.38 (.97 - 1.98) 1.44 (.46 - 4.52)
Slovenia .69** (.50 - .89) 1.04 (.72 - 1.49) 1.33 (.838 - 2.113) 1 (Reference)
UK 1.11 (.89 - 1.39) .90 (.62 - 1.31) .48 ** (.32 - .70) .45 (.13 - 1.52)
US 1.73** (1.36 - 2.18) 2.72** (1.88 - 3.93) .66 (.44 - 1.01) .82 (.28 - 2.40)
Notes. (1) *p < .05; **p < .01 (2) Colors in relation to the odds ratios indicating significant differences compared to the reference country:
0.80 or lower (green); from 0.81 to 1.19 (white); from 1.20 to 1.99 (yellow); 2.00 or higher (orange).
150 K. Torfs, U. Meesmann / Transportation Research Part F 63 (2019) 144–152IRTAD). Note, that the current results are based solely on individual data. Through data-linking, individual survey data and
national characteristics (e.g. economic development, legislation) can be combined in a common statically model (example of
multilevel analysis combining national data with individual SARTE4 survey data: Meesmann, Martensen, & Dupont, 2015).
Therefore, the individual data of the next ESRA survey (ESRA2), will be supplemented by national contextual information/-
data, to facilitate more in-depth analyses and interpretation of the available data.
The ESRA1 survey offers a unique database and provides policy makers valuable insights into public perception of road
safety. This database also provides the opportunity to compare attitudes and self-reported safe and unsafe traffic behaviors
in different countries. Although the results of ESRA1 can form the basis for benchmarking road safety culture in the partic-
ipating countries, lessons for upcoming editions can be learned from this first one.
Firstly, having a standardized methodology and sampling procedure in all participating countries is essential to obtain
fully comparable and reliable data (De Leeuw, Hox, & Dillman, 2008). Although this was clearly anticipated in ESRA1 a
few issues arose, e.g. different numbers of age categories (three vs. six) were used during sampling (see Torfs et al.
(2016) for more details). Moreover, a selection bias due to voluntary participation in online panels cannot be completely
avoided (e.g. differences in educational level or socio-economic status). To minimize this effect, ESOMAR defined standards
for recruiting online panels. The market research agencies contracted in the ESRA project, all adhere to these standards. Fur-
thermore, the questionnaire of the ESRA2 survey will include additional variables which can be used to control for these
potentially biased characteristics of the sample.
K. Torfs, U. Meesmann / Transportation Research Part F 63 (2019) 144–152 151Secondly, survey research is fraught with general response tendencies and biases, and this is especially true in cross-
national studies (Lajunen, Corry, Summala, & Hartley, 1997; Tellis & Chandrasekaran, 2010). These biases might lead to erro-
neous conclusions (i.e., confusing differences in socially desirable responding with genuine differences in the measured
trait). Therefore, the ESRA2 survey will include a social desirability scale. Additionally, if possible, results should be validated
based on external sources.5. Conclusions
The results of ESRA1 give valuable insights into public perception of road safety; they provide the opportunity to compare
attitudes and self-reported safe and unsafe traffic behaviors in different countries. The intention is to repeat this initiative on
a triennial basis. Furthermore, by retaining a core set of questions in every survey, a time series of road safety performance
indicators can be developed.Acknowledgments
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